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Abstract
Objectives—To determine the eVects of
patient education on compliance and on
health in patients with active, recent onset
rheumatoid arthritis (RA).
Methods—A randomised, controlled, as-
sessor blinded, one year trial. The experi-
mental group followed an education
programme. All patients started on sul-
phasalazine therapy. Compliance with
sulphasalazine was measured by pill
counting. Compliance rates with regi-
mens of physical exercise, endurance
activities, and energy conservation were
measured by questionnaires. Compliance
with prescriptions of joint protection was
scored using a test for joint protection
performance. Health was measured by a
Disease Activity Score (function of eryth-
rocyte sedimentation rate, Ritchie score,
and number of swollen joints), C reactive
protein, Dutch-AIMS scores, and M-HAQ
scores, range of motion of shoulder, elbow,
and knee joints. Parameters were scored
at baseline and after three, six, and 12
months.
Results—Sixty of 65 patients gave in-
formed consent, five of them withdrew
from follow up. Compliance with sul-
phasalazine exceeded 80% with no diVer-
ences between groups. Compliance with
physical exercise (at three months), en-
ergy conservation (at three and at 12
months), and joint protection (at three
months) improved significantly more in
the experimental group. The improve-
ments of health were not diVerent in the
groups.
Conclusion—Compliance with sul-
phasalazine among patients with active,
recent onset RA is high, whether formal
patient education is followed or not. Com-
pliance with physical exercise, energy
conservation, and joint protection was
increased by patient education. Formal
patient education did not improve health
status.
(Ann Rheum Dis 1998;57:146–151)

The treatment of rheumatoid arthritis (RA) is a
multidisciplinary eVort.1 For recently devel-
oped RA medication, exercise, and ergonomic
measures are generally used.1–5 In this study we
refer to this combination of regimens as basic
treatment. The success of any treatment
depends upon the compliance of the patient as

well as upon the eYcacy of the treatment itself.
Compliance or adherence, has been defined as
“the extent to which a persons behaviour coin-
cides with the medical or health advice”.6

The few studies that dealt with compliance
with regimens of basic treatment among RA
patients suggested that it is low.7–17 Estimates of
compliance with non-steroidal anti-
inflammatory drug (NSAID) therapy range
from 58% to 73% (prescribed medication
taken) or from 63% to 78% (patients consid-
ered compliant).7–9 Deyo et al found a compli-
ance with disease modifying anti-rheumatic
drug (DMARD) therapy (d-penicillamine) of
84% (pills prescribed that were actually
dispensed) during a six month study of only
nine RA patients.9 Pullar et al used a pharma-
cological indicator in a study on compliance
among RA patients and found 58% of them to
be compliant.10 Doyle et al used a urinary assay
for d-penicillamine metabolites for the compli-
ance of RA patients who used d-penicillamine.
They found that 39% of patients were poorly
compliant.11 Compliance with regimens of
physical exercise was found to vary between
43% and 65%.8 12–14 Studies of compliance with
prescriptions for ergonomic measures in clini-
cal practice dealt only with the use of wrist
splints during periods that patients are physi-
cally active. These yielded a compliance of
47% to 52%.15 16

Until now no studies have been performed
that consider systematically the eVects of
patient education on compliance and related
eVects on health status. Lorig et al, Lindroth et
al, and Taal et al achieved improvements of
health behaviour by patient education. Adher-
ence to prescription of physical exercise was
considered in these studies.18–21 Only Lindroth
et al found eVects on compliance with
ergonomic measures.21 These studies did not
take medication into account. The improve-
ments in health status found regarded pain and
physical function in patients suVering from
RA, osteoarthritis, and other arthritides. Be-
sides enhancement of compliance with basic
treatment the programmes had other goals:
relaxation, coping with depression and with
communication problems. The absence of a
systematic measurement of compliance with
basic treatment makes it diYcult to analyse the
relation between compliance and health in
these studies.
Lorig et al, Taal et al applied patient educa-

tion programmes based on Bandura’s social
learning theory. This theory contends that
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human functioning involves a continuous
interaction between behaviour, personal fac-
tors, and environment.22 23 The personal factor
self eYcacy expectation (briefly: self eYcacy)
was postulated as an important determinant of
behaviour. It refers to one’s belief that one can
perform a specific behaviour in the future. An
enhancement of self eYcacy expectation is
strived for to achieve a change in behaviour.
Self eYcacy expectations can be enhanced

by performance accomplishments, vicarious
experience, persuasive communication, and
the correction of false interpretations of physi-
ological state. As a consequence the goals set in
patient education programmes must be attain-
able. Moreover, patients must have the neces-
sary skills before a related treatment advice can
be adequately followed. Vicarious experience is
often used in group education, where other
patients can act as models; seeing people simi-
lar to oneself succeed raises one’s beliefs about
one’s own capabilities. Prudence is called for in
the use of persuasion, as unrealistically high self
eYcacy expectations can cause failure.22–24

Until now, the eVect of patient education on
compliance with DMARD therapy has not
been investigated. Based on the social learning
theory, an educational programme, was devel-
oped aiming to improve compliance with basic
treatment. In this study we firstly consider the
eVects of this programme on compliance with
sulphasalazine therapy, physical exercises and
endurance exercises, prescriptions for ergo-
nomic measures. Secondly, the eVects on
health are studied.

Methods
PATIENTS

Consecutive patients, being treated in our out-
patient clinics or referred to us by their family
doctors, suVering from RA (ACR criteria25) for
less than three years were recruited by six
rheumatologists. Active disease was defined by
an erythrocyte sedimentation rate (ESR)
greater than 28 mm 1st hour, the presence of
six or more painful joints, and the presence of
three or more swollen joints. DMARD therapy
with sulphasalazine had to be indicated by the
attending rheumatologist and agreed for by the
patients. Patients who had used any DMARD
other than hydroxychloroquine were excluded.

STUDY DESIGN

The study was designed as a randomised, con-
trolled, assessor blinded, clinical trial. It was
intended to follow up all patients for one year.
Patients were allocated at random to the
experimental or control group.The randomisa-
tion was carried out blockwise per rheumatolo-
gist. Thereafter the patients were asked to give
informed consent for the group to which they
were assigned.26 27 The experimental group
attended six patient education meetings. The
control group received a brochure on RA, as
provided by the Dutch League against Rheu-
matism. This brochure gives comprehensive
information on medication, physical and occu-
pational therapy. Sulphasalazine in the form of
500 mg enteric coated tablets was prescribed to
all patients. The daily dose was increased in

four weeks by steps of one tablet, until a daily
dose of four tablets was reached. In individual
cases, this could be increased to six tablets a
day, reduced as deemed necessary, or stopped
in case of ineYcacy or toxicity, at the discretion
of the attending rheumatologist. All patients
obtained the sulphasalazine tablets from the
pharmacists according to the local Health Care
System.

EDUCATION PROGRAMME*
Our education programme focused on compli-
ance with sulphasalazine therapy, physical
exercises, endurance activities (walking, swim-
ming, bicycling), advice on energy conserva-
tion, and joint protection. Four (two hour)
meetings were oVered during the first month.
Reinforcement meetings were given after four
and eight months. The programme was imple-
mented in groups and partners were invited to
attend the meetings. One instructor (HB) pro-
vided information on RA, attendant problems,
and basic treatment. The related beliefs of the
patients were discussed and, when necessary,
corrected. If patients anticipated problems with
the application of any of the treatments, these
were discussed, including possible solutions. A
training was given in proper execution of
physical exercises. Patients were encouraged to
plan their treatment regimens. Their intentions
were discussed and help was given in recasting
unrealistic ones. Patients made contracts with
themselves regarding their intentions. Feed-
back on the eventual implementation of thera-
peutic advice was included in each meeting.

MEASUREMENTS

Evaluations were made by the same assessor, a
measurement technician. He was blinded for
the allocation. Age, sex, the number of criteria
for the ACR classification, ESR, number of
swollen joints and of painful joints were estab-
lished at the beginning of the study.
Compliance with sulphasalazine therapy was

evaluated at three, six, and 12 months.Medical
records and pharmacy records were the source
of data on the number of tablets prescribed and
the number of tablets obtained. At each evalu-
ation, the remaining tablets were counted.
Compliance was defined as the number of tab-
lets that had been taken during the preceding
period divided by the number of tablets
prescribed. If sulphasalazine had been pre-
scribed during only a part of the preceding
period, compliance was computed for that part
only. At each evaluation, we recorded the
number of patients taking sulphasalazine and
when applicable the reasons for stopping. We
also registered use of other DMARDs or corti-
costeroids.
The following assessments of compliance

were done at baseline and three, six, and 12
months. Compliance rates with prescriptions
for physical exercise and with endurance activ-
ity regimens (walking, swimming, bicycling)
were measured by questionnaire; patients were
asked how many times a week and how many

* Additional information on the education programme will be
provided by the authors on request.
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minutes average each time they performed
these activities. Time spent on endurance
activities were added.
Compliance with prescriptions for energy

conservation was measured by questioning
whether patients spread their activities over the
day to prevent fatigue. The question could be
answered on a five point scale ranging from 0
(poor performance) to 4 (good performance).
A test for joint protection performance was
used as an indication of the level of compliance
with the prescription of joint protection.
Patients were requested to perform actions,
representing relevant ergonomic principles.
The test score ranges from 0 to 10, where 0
represents a poor performance and a 10 good
performance.28

Disease activity was measured by the disease
activity score (DAS).29 This is a function of
ESR (0–140 mm 1st hour), Ritchie score
(0–78),30 and number of swollen joints (0–52).
The DAS ranges from 0 to 10, where 0 repre-
sents the lowest level of disease activity
possible, and 10 the highest. C reactive protein
(CRP) was measured nephelometrically (mg/
l). Physical function was measured by a Dutch
version of the M-HAQ.31 This short question-
naire yields a score, which ranges from 1 to 4,
where 1 represents good function and 4 poor
function. The Dutch-AIMS questionnaire was
used to assess physical function, psychological
function, pain, and social activities.32 The four
dimensions deal with mobility, physical activi-
ties, dexterity, household activities, social
activities, and activities of daily living. The psy-
chological series concern anxiety and depres-
sion. The scores of each series range from 0 to
10,where 0 represents good health and 10 poor
health. Range of motion was assessed, by
means of a goniometer in degrees, as exorota-
tion of the shoulders, extension and flexion of
the elbows, and extension and flexion of knees.

STATISTICAL ANALYSIS

The sex distributions and numbers of patients
using sulphasalazine in the experimental and
control groups were compared with the ÷2 test.
The Wilcoxon two sample test was used to test
the significance of diVerences in all compliance
and health variables between the groups.

ETHICS

The protocol was approved by the ethical com-
mittees of the hospitals where the study was
performed.

Results
Sixty five patients were selected. Thirty two
were randomised to the experimental condi-
tion. Three patients in the experimental group
and two in the control group refused informed
consent. Sixty patients entered the study: 29 in
the experimental condition and 31 in the con-
trol. Ten groups of patients received the educa-
tion programme. Eleven partners attended the
meetings. From each group one patient refused
the evaluation at six months. Another three
patients refused the final evaluation. The
results presented here concern the available
data on the remaining 25 experimental and 30
control subjects.
The groups were comparable regarding age,

number of ACR criteria, ESR, number of
swollen joints, and number of painful joints.
However, the control group contained more
men (p<0.05) (table 1).
In the first quarter compliance with sul-

phasalazine in the educated patients was 91
(12)% (mean (SD)). In the controls compli-
ance was 87 (22)%. In the second quarter
compliance was 82 (22)% and 82 (28)%
respectively. During the third and fourth quar-
ter compliance rates were 89 (16)% and 84
(21)% respectively. There were no statistically
significant diVerences between the groups in
any of these periods. After one year, 60%
(n=15) of the patients in the experimental
group and 76% (n=23) in the control group
were still using sulphasalazine. The diVerence
is not statistically significant (fig 1). Three
patients in the experimental group stopped
using sulphasalazine because of ineYcacy;
seven for adverse reactions. Three patients of
these 10 received another DMARD together
with a low dose prednisone, four another
DMARD alone, and three used neither of
these. Seven patients from the control group
stopped sulphasalazine (ineYcacy: one; toxic-
ity: six). One of these seven patients was using
another DMARD in combination with a low
dose prednisone, one was using only pred-
nisone, and five were using neither of these.
Time spent on physical exercises and on

endurance activities as well as scores regarding
energy conservation and scores on the test for
joint protection performance were comparable
at baseline (table 2). Only at three months the
increment of time spent on physical exercises
was significantly greater in the experimental
group (p<0.05) (table 2). During the observa-
tional period the time spent on endurance
exercise did not diVer significantly between
groups (table 2). The increase that was

Table 1 Sex, age, and disease activity at baseline in the
experimental and control group (mean (SD))

Experimental
(n=25) Control (n=30)

Women* 23 (92%) 21 (70%)
Age (y) 59.7 (15.0) 58.7 (9.2)
No of ARA criteria 4.6 (.6) 4.8 (.8)
ESR (mm 1st h) 57.4 (36.1) 53.3 (24.2)
No of swollen joints 2.3 (2.5) 2.7 (2.4)
No of painful joints 14.8 (9.2) 13.1 (8.5)

Comparison between groups: *p<0.05.

Figure 1 Patients receiving sulphasalazine treatment in
experimental and control group in percentages.
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observed in application of energy conservation
was greater in the experimental group and sta-
tistically significantly diVerent from the control
group at three months (p<0.01) and at 12
months (p<0.05) (table 2). The change from
baseline in the scores on the test for joint pro-
tection performance in the experimental group
was significantly diVerent from that in the con-
trol group at three months (p<0.01) (table 2).
At baseline the two groups were comparable

with respect to DAS, CRP, and M-HAQ. The
experimental group scored significantly higher
on the mobility scale of the Dutch AIMS at
study entry. However, the scores on the other
scales of the Dutch AIMS were comparable at
that time. The changes from baseline in the
DAS, CRP, M-HAQ, and AIMS scales after
three, six, and 12 months did not diVer signifi-
cantly between the groups (data not shown).
The ranges of motion measured at study entry
were within normal limits for both groups.
Also, throughout the study no relevant diVer-
ences occurred (data not shown).
Analysis of the patients that were available at

three months (one withdrawal), of those avail-
able at six months (three withdrawals) and of
the female patients yield results comparable to
those presented in this report (data not
shown). These analysis suggest that withdraw-
als and sex distribution did not influence the
results.

Discussion
Patient education comprises “all planned edu-
cational activities aimed at assisting patients in
achieving voluntary health behaviour
changes”.33 Therefore compliance with treat-
ment regimens is the primary outcome to be
measured in this study. Health status variables
are the secondary outcome measures.
To avoid confounding all patients were

treated with the same DMARD (sulphasala-
zine). To avoid patient bias, informed consent
had to be diVerentiated according to experi-
mental condition. Patients were randomised
after selection by their rheumatogists but
before asking informed consent. This proce-
dure has been described by Zelen.26 27 How-
ever, in contrast with Zelen, patients who
refused to join the experimental group were not
invited to join the control group. The numbers
of patients refusing to give informed consent,
three for the experimental and two for the con-

trol condition, in our opinion were acceptably
low. In the control group more men were
included. Therefore questioning the presence
of selection is applicable. However, the results
of a separate analysis of female patients did
show comparable results. According to the
described randomisation procedure the attend-
ing rheumatologists selected the patients.
Therefore, at inclusion, the data on disease
activity as scored by the independent measure-
ment technician, did not always fulfil the selec-
tion criteria, but according to the protocol
patients were included because they were
selected previously. Five patients from the
experimental and two from the control group
refused follow up evaluations. It is unlikely that
the withdrawal of these five patients has an
impact on our findings: the results of separate
analyses at three months and at six months
were similar to those represented in this paper.
Selection bias was avoided by blockwise
randomisation per rheumatologist. Therefore
we did not evaluate the instructions given by
individual rheumatologist. To ensure that the
control patients were instructed suYciently
they received a brochure about RA and its
treatment that included information regarding
physical therapy and occupational therapy.
Pill counting procedures seem to be more

accurate for evaluating compliance than inter-
views with patients or their clinicians, but less
accurate than the use of pharmacological
indicators.10 17 Recently electronic measure-
ment systems have also received attention.34

Electronic systems, however, may influence
compliance by confronting patients daily with
the fact of their being monitored.
Although the literature generally indicates

low rates of compliance with basic treatment
regimens, our results suggest that in our clinics
high levels of compliance with DMARD
therapy are obtained in patients with active,
recent onset RA. This is in concurrence with
Owen et al who found that patients with high
disease activity tend to be more compliant with
treatment advice than those with a low disease
activity.35 It may be argued that patients are
compliant because they are cooperating in a
clinical trial. In our study the patients in the
control group who were not aware of an inter-
vention were also compliant. Moreover, low
compliance rates with medications have been
reported in clinical trials as well.17 36 37

Table 2 Comparison of compliance with regimens of physical exercises, endurance activities, energy conservation, and joint
protection between educated group (n=25) and control group (n=30) at baseline and changes between baseline and 3, 6, 12
months. Data shown as mean (standard deviation)

Baseline
Change between
0 and 3 months

Change between
0 and 6 months

Change between
0 and 12 months

Physical exercise (min/week)
education 49 (49) 30 (42)* 27 (81) 20 (79)
control 39 (34) 4 (56)* 32 (119)m2 −7 (33)m1

Endurance activities (min/week)
education 184 (167) 28 (241) 25 (157) 12 (180)
control 161 (157) −14 (111) 10 (169) −34 (157)m2

Energy conservation (scale 0–4)
education 2.6 (1.2) 0.7 (1.2)**m1 0.2 (1.6)m1 0.4 (1.1)*
control 2.5 (1.3)m2 −0.1 (1.3)**m2 −0.2 (1.6)m3 −0.2 (1.3)*m3

Joint protection (scale 0–10)
education 2.2 (1.9) 0.9 (2.4)** 0.8 (2.4) 0.8 (2.0)m2
control 1.5 (1.4) −0.2 (1.2)** −0.2 (1.3) −0.1 (1.4)m1

m = Number missing values. Comparison between groups: *p<0.05, **p<0.01.
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Questionnaires are commonly used to evalu-
ate compliance with exercise therapies. Ques-
tionnaires on exercises do not provide qualita-
tive information and are sensitive for patient
bias. In accordance with most other studies,
our data suggest that education increases com-
pliance with regimens of physical
exercise.19–21 38–40

There are no standard measures or methods
for the assessment of compliance with prescrip-
tions for ergonomic measures. In some studies
the use of devices is assessed,41 in others self
report by patients of ergonomic performance is
used, which is subject to recall and accuracy
problems.40 42 Gerber et al used diaries. How-
ever, patients’ behaviour might be influenced
by the fact that they keep a diary.43 44

Hammond developed a test for joint protection
performance that is quite elaborate.45 For this
study we developed a practicable clinic based
measure of observable joint protection behav-
iour that has been proved to be reliable for RA
patients.28 It could be argued that we measured
the ability to perform joint protection rather
than compliance with the prescription of joint
protection advice. Our data show an improve-
ment in compliance in energy conservation and
joint protection after patient education (table
2). It remains possible that the methods we
used for measuring compliance with prescrip-
tion of ergonomic measures do not reflect the
daily practice of the patients. Our results are in
concordance with other studies that indicate
that patient education might improve ergo-
nomic performance.17–47

Surprisingly, the data show that patients
were compliant with DMARD therapy,
whether they followed the education pro-
gramme or not. As a consequence the improve-
ment of health status observed is comparable
with the eVect found in other studies with sul-
phasalzine in RA.48 Moreover, an additional
eVect of patient education on health could not
be found. Data are lacking on the relation of
physical exercise and ergonomic measures on
the one hand and health status in RA on the
other. Although we did not find an influence on
range of motion, it is possible that patients with
more severely impaired function might benefit
from the observed enhanced compliance with
physical exercise and ergonomic measures.
Moreover, it is probable that the power of this
study is insuYcient to show a relation between
increased compliance with regimens of physi-
cal and occupational therapy and health.
Although other studies contained larger
number of patients, these studies suVer from
possible confounding by medication.21–24

In our study we applied reinforcement meet-
ings at four months and at eight months. Com-
pliance rates with prescribed therapies was
measured at six months and at 12 months. At
12 months positive eVects of education were
still found on compliance with energy conser-
vation. Whether the reinforcement meetings
have helped to maintain eVects of patient edu-
cation remains to be proved.
The results of the study suggest that the

compliance of patients with active, recently
developed RA with sulphasalazine therapy is

high whether they have been exposed to formal
patient education or not. Education did have
positive eVects on compliance with regimens of
physical exercise and prescriptions for ergo-
nomic measures. The study suggests that the
applied patient education programme has no
eVect on the health status of patients suVering
from active, recent onset RA.
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urements.
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